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KINETIC MODELLING

134
The pH dependence leaching test with continuous pH control allows study of element proposed. These models employ general reaction schemes to interpret the contaminant 143 release.
145
In this article, a new kinetic model is presented that considers the oxidation process and 
153
MRed
where MRed , MOx , M and MAd are the concentrations of the element i in the 154 reduced sediment fraction, the oxidised sediment fraction, the leaching liquid and in the 155 adsorbed or precipitated fraction, respectively; k , k and k are the rate coefficients of 156 the oxidation or change speciation, release reaction and adsorption or precipitation 
176
The realisation of the model and the estimation of the corresponding parameters are 177 completed using the Aspen Custom Modeler software which solves rigorous models and 178 simultaneously estimates the parameters. The NL2SOL nonlinear least squares algorithm 179 has been used to determine the estimated parameters. This tool minimises the weighted 180 absolute squared error between the observed and predicted values of the measurements.
181
When a large range of experimental values is involved in the analysis, the solver allows experiments (each pH value) with the same magnitude order as the weighting criteria.
EXPERIMENTAL METHODS
189
The estuarine sediment samples were collected near the sea in a site representative of the value. All the experiments were carried out at a constant temperature of 20ºC. 
RESULTS
248
Sediment sample and characterisation
249
The principal crystalline phases in the sediment under study are quartz, aluminium oxide, 
Experimental results from the pH-static test
261
The results obtained for the studied elements from the modified CEN/TS 14997 assay are 
285
A rapid increase occurs in the first six to twelve hours, depending on the pH, after which 286 the Eh value continues to increase until thirty hours and then remains stable. In this study, 
Modelling results
309
The experimental results shown in Fig. 2 presents a similar behaviour for all the studied pollutants except for As (Fig. 3) opposite when the pH is higher than 6: Zn is released more rapidly than Cd. Apparently,
347
Arsenic is released more slowly and it is rapidly adsorbed with increasing adsorption rates 348 when the pH increases. 
352
The curves fit a polynomial of second order ( ).
354
The good fits shown in Fig. 3 (Fig. 4) and at longer times of the assay (Fig. 5) , where near-equilibrium conditions are 376 achieved in most of the cases (Fig. 5) . The modelled curves fit well to the experimental 377 results when an initial delay is observed except in the case of Pb and Cd at pH=4. The fit 378 is also poor in the case of Cu at pH=4 at 72 h (Fig. 5) . Fig. 6a is the parity plot obtained 
M aq FeS s ⇄ MS s Fe aq
where M= Ni, Zn, Pb, Cd or Cu. The effect of these displacement reactions is more numbers of fitted data points are N= 308 (Fig. 6a) , and N= 254 (Fig. 6b) .
537
The delay in the release of elements is compared with the redox potential values at t=0 h.
538
The Eh values are similar at pH= 4 and 5.5 (-25.67 mV and -26.00 mV, respectively), The maximum concentrations of each element that can be released from the reduced and Cu and the adsorption or precipitation process after an initial rapid release (As and Cr).
617
The 
